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Monitoring of sealevelandice shectsystems is critical in the understanding of global
change, Climate models used to study the ef fects of atmospheric greenhouse gases predict an
overall increasc inthe global temperature over the next century of from Ito 4 degrees
centigrade. [Hansenet al., 19811. Anincicase of this magnitude could have numerous
catastrophic effects, nol the leastofwhichv ouldbe aglobalnscinsca level due to a
combination of melting polar ice capsandcontinental glacicrs, and the thermal expansion  of
sca water. The global rate of scalcevelrise during the last century has apparently been
some.what in excessof 1 mm/yr{c. g., Banctt, 1983; Peltier and Tushingham, 1989; Douglas,
1 991; Trupinand Wahr, 1 991]. The causes of the sea level rise needto be quantified. Only
about 10% of its rise can be. accountedtorby therinal expansion of the oceans; lakes,
groundwater and mountain glaciers inay cxplimn -- 0.7 mm/yr of the increase [Meier, 1990].
Greenland and Antarctica arc proposcdceandidatesto explain the unaccounted-for portion of
the rise. However, it is not clear at this pointwhether Antarctica and Gieenland are gaining or
losing ice. Clearly, efforts must be intensificd tomeasure ice sheet volume changes.

Careful geodetic measurementsaercquited to sepatatescalevel change signals from
other geophysical effects (such as postglacialicbound)andto validate me output of global
anti regiona predictive models. Such observations include stale- of-the-art determinations of
sca level and icc volume changes tak ing i nto & count the e flects of visco- elastic processes in
geodynamically unstable shorelines, tran<fcrof groundwater to theoceans, glacial rebound
and tectonic processes. Optimal usc shouldbemade of classical mcasurements, as provided
for example by the GLOSS tide gauge nerwork of the 10C and by absolute gravity
determinations, and of new spacetechnigues including alometry, Very Long Baseline
Interferometry (VLBI), satellite laserranging end the Global Positioning, System (GPS). The
potential applications of ncw types of mcasurements, such as temporal variation of the
geopotential, need to be evaluated, and the development of abetter understanding  of
interactions between the different processes contributing to sca level change should be given
priority.

The potential contribution of space peodesy is revolutionaty, When we consider the
high accuracy obtainable with suchitcchnigues, the fullimpactof global monitoring is very
promising indeed. Many scientific groupsarcinvolvedin vaniousstages of such activities;
however, it appears that these activities awe notsufficiently coordinated with each other.
}lzlncc results obtained regionally are ot alv.ays utilized to the full potential on a global
Scale

This Ad Hoc Planning Group (membershipis givenin Tablel) was formed at the IAG
Executive Meeting hc]d at the Ohio State Univasity (March 1992) basedon the report of the
IAG Ad Hoc Working Group on Global Change [Dickey et al., 1 992). Wc were asked to
suggest ways and means of coordinating the cxisting activities with the ultimate goal of
proposing it as a separate program 01 linkingitto acore progiam within the International
Geosphere-Biosphiere Program (1IGBP). W are | deased to report that we have been successful
in_having “Determination of the. Rates, CaucesindImpacts of Seal.cvel Change” included as
a Framework Activity within the. 1IGBP (“orc Project, Juand-OccanInteractions in the Coastal
Zone (1.L0IC7Z) (sec attachment from Pencitrand Milliman, 1995). Note thatthe “lee Volume
Changes and Icc.-Watcr Mass Interchange™ has also beenincorporated into that program. An
Open Science Meeting, “Second 1.01C7. ()pu 'Seicnee Meeting: The 1 dynamics of Global
Change and the Coastal Zone” was he Id 2427 April 1995, at The Marine Science Institute,
Universit y of the Philippincs, Qll(/(m( ity, Plulippines. Bill Carterrepnesented the Planning
Group at this meeting and led an cvening incetin g devoted to this framework of activities.




Our Ad Hoc Planning Group hasicadiedits goals and we recommend that a follow-up
bc actively continued within thelAGata Ingh level thioughafonmation Of a Special
Commission. Currently, there arcscveraluctivities addressing sealevelwithin the IAG; we
recommended a unified effort whichwouldser, e as alink to1.OICZ. and 1APSO.

At the TUGG General Assembly atBoualder, our rccommendation was accepted. A
Special Commission on Sca 1.cvel audlee Steet Variation was formed with Bill Carter as
Preside
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1.OICZ Yramework Activity 6 - Deternnination of the Rates, Causces
and impacts of Sea Level Change (from1GBYP 1 and- Occean
Interactions in the Coastal Zone JmplcmentationPlan, Pernettaand
Milliman, 1995)

Introduction

Sca level variations are a component of environrient change that has both global causes
(at least in part) and global implications. I'rescat glo™ el estimates for futurerates of sea
level change (e.g. IPCC reports) are essentially ¢ piz.oalin that they are seini-quantitative
“best guesses” incorporating information abov 2 @ nmuniber of comples processes (steric,
non-steric, tectonic and isostatic effects, ice wa'e: mie w interchange). Furthermore, for any
particular locality or region they are likcly to Lo of o 1y limited use on account of local
variability in these processes which results in1ates of change up to two oréers of
magnitude greater than, or opposite in sign ta the present global average of a tate of rise
of about 2 mm per year. Improved forecasts of 12tes 0f sea level change are needed for
each of the four rescarch foci of the LOICZ pacied t, pooaticularly inrelation to the
development of realistic scenarios of chenge within castal environiments over the next 10
to 100 years. This Framework Activity will cornplemest existing international projects
concerned with sea level by promoting further studi = of the rates, couses and prediction
of scalevel change in the context of the aitns and act vities of the LOICY project It aims to
stimulate greater collaboration between geopl ysical wrientists who measure sea level and
study causes of change, and environmenta) scientists who are invesligating the various
impacts (including socio-economic ones) of variction s and trends in see level

Overall objectives

The overall objectives of this Framework. Activity an 1o promote the developiment of a
capability for estimating and predicting morc 1¢habl v present rates and future variations
of sea level change over local to global scales, cnid to s ssemble and mab e available the
results from such studies to regional and naticine re carch projects conducted as
contributions to the LOICZ Core project.

Thel. OICZ. approach

Current knowledge of the rates and causes of see level change will be reviewed in the
context of the LOICZ project, and the concivsions di seminated ina form vseful for
planning new rescarch projects and for ¢valuzting ¢ cvironmental inpacts. Regions where
coastal erosion is likely to be severe will be identific. Close contact will be maintained
with the Scientific Committee on Oceanic Research (42 ORY 1eporting, on sea level change.

LOICZ will work with the Internationel Association fo1 Physical Sciences of the Ocean
(IAPSQ), the International Association of Gea ey 14G) and other inteinational and
national organisations to encourage the colleciion of observations on sea level inorder to
identify causes of change and to validate the output ol global and regional predictive
models. Such observations include state-of-art deternvenations of sea level and ice volume
changes taking into account the effects of viscor elastic processes in geodynaimically
unstable shorelines, transfer of groundwater to the oicans, glacial 1ebound and tectonic
processes. Optimal use will be made of classical inessurements, as provided for example
by the GLOSS tide gauge network of 10 and by ab clute gravity determinations, and of
new space techniques including altimetiy, Very Lo o Baseline Interferometry (VIBI),
satellite laser ranging and the Global Position: iy Sy tem (GI'S). The potential applications
of new types of measurements, such as temperal ver ation of the geopotential, will be
evaluated, and the development of a better vrierste nding of interactions between the
different processes contributing to sca level chiar pe vill be gaven prionity. LOICZ will
encourage the sharing of instrumentation and softer o for collecting sea level
observations (particularly within developing conntries), and for archiving and
disseminating the results in a standard fonmat The chjective use of model results and
predictions in planning and policy ducisions vill be fostered and, throngh the
requirements of LOICZ research initiatives, th deve, pment of larpe ssale models that

incorporate regional and local scale models f¢: glob 1 predictions of sea level change will
be stimulated.



Task F.6.1 Assessment and measurenient of sca levd! change in the context of 1LOICZ.
research

Rationale

Variations in sea level have local, regionel end giobe] causes and impacts. There is an
immediate need to ensure that the most reliabie date onrates end causes of sea level
change are readily available to support 1OICY rescarch activities concerned with the
effects of current and predicted variations ¢f sca leve L on coastal environments and
resources.

Specific objectives

. Review knowledge of the rates and cauccs of soa level change in the context of the
scientific research objectives of the LOICZ pro, el
. Asscss the impacts of future sca level charges v relation to the use and

management of coastal resources, and hielp dchime the needs for better
understanding of the causes of sea level change and for improved predictive
capability of future sea level

. Identify the regions where sea level chang poses the greatest envitonmental and
socio-cconomic threats, and help colleet inforration required to model,
disseminate and interpret the 1¢sults in supp 2 tof planning and policy
decision making

Implementation

This task will require close collaboration amongnarne scientists, oceanmodellers,
geodesists and geophysicists to deterinine the olser ational data requirtedtoresaive
quantitatively the various factors contributingto obsrved sealevel changes, andthen to
assimilate this information into a comprehensivesin:uvlation modelin order toinprove
predictions of global, regional and localscalevelchinge forthe next 10 to 1 00 years. The
model must include the effects of occancirculation,, © watei mass interchange,

geod ynamic processes (plate motion, glecialieocni}, coastalmorphodynamics (see
LOICZ Focus 2), and human activitics suchas{reshwater nanagementand extraction
and shoreline engineering. An internationahutyvoor} of scientists undertaking the field
observations and modelling studies will be establisted. Highpriority will be givento
forming or strengthening research teams andio cores ening workshops withinregions that
have the highest risk of adverse impazcts duetisea Lvelchange on the coastal
environment and on Socioeconomic activitics

Outputs
. Publication of periodic review’s oncurrviv: kv rwledge of rates andcauses of sca
level rise

Publication of global and regional coastzlzon: maps showing where scalevel
change poses the greatest environment:landsocio-economicthreats, with
supporting information on probable cansesotsea level change and onrescarch
needed to quantify and understand be! (¢ thecauses of sea level change inaid of
policy decision making

Improved access for research scicntistsandde vironmentalassessmentgroups to
databases on sea level change

Improved procedures for determining current rates of sealevel change, identifying
the causes, predicting future trends, andanitisting aclions to minimise the
environmental and socio-economicimpadts




